A bacterial strain, HITLi 7 T , with nitrifying ability was isolated from the surface water of the Songhua River in China. Cells were Gram-stain-negative, strictly aerobic, oxidase-negative, nonmotile coccobacilli, capable of growth in mineral media with acetate as the sole carbon source and ammonia as the sole source of nitrogen. The cells did not grow at 37 6C, but did grow at 2 6C. The DNA G+C content was 45.5 mol%. Results of 16S rRNA gene sequence analysis indicated a close relationship between this isolate and Acinetobacter lwoffii (98.4 % similarity for strain DSM 2403 T ). rpoB and gyrB gene sequences did not show significant similarity with those from other species of the genus Acinetobacter. Predominant cellular fatty acids were 9-octadecenoic acid (C 18 : 1 v9c) and summed feature 4 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c). Acid was not produced from D-glucose, and gelatin was not hydrolysed by the isolate. Genotypic, phenotypic and chemotaxonomic data from this study indicate that the isolate should be classified as a representative of a novel species of the genus Acinetobacter. The name Acinetobacter harbinensis sp. nov. is proposed for the novel species, with HITLi 7 T (5CGMCC
, with nitrifying ability was isolated from the surface water of the Songhua River in China. Cells were Gram-stain-negative, strictly aerobic, oxidase-negative, nonmotile coccobacilli, capable of growth in mineral media with acetate as the sole carbon source and ammonia as the sole source of nitrogen. The cells did not grow at 37 6C, but did grow at 2 6C. The DNA G+C content was 45.5 mol%. Results of 16S rRNA gene sequence analysis indicated a close relationship between this isolate and Acinetobacter lwoffii (98.4 % similarity for strain DSM 2403 T ). rpoB and gyrB gene sequences did not show significant similarity with those from other species of the genus Acinetobacter. Predominant cellular fatty acids were 9-octadecenoic acid (C 18 : 1 v9c) and summed feature 4 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c). Acid was not produced from D-glucose, and gelatin was not hydrolysed by the isolate. Genotypic, phenotypic and chemotaxonomic data from this study indicate that the isolate should be classified as a representative of a novel species of the genus Acinetobacter. The name Acinetobacter harbinensis sp. nov. is proposed for the novel species, with HITLi 7 T (5CGMCC The genus Acinetobacter was first proposed by Brisou & Prévot (1954) in the phylum Proteobacteria, family Moraxellaceae. The type species is Acinetobacter calcoaceticus. At the time of writing, 31 species with validly published names (http://www.bacterio.net/a/acinetobacter.html; list of prokaryotic names with standing in nomenclature) and nine genomic species with provisional designations are known. The genomic species groups are: Between 1 and 3; 6; Close to 13TU; 13BJ/14TU; 14BJ; 15BJ; 15TU; 16; and 17. In a recent study, Acinetobacter grimontii was reclassified as a later synonym of Acinetobacter junii (Vaneechoutte et al., 2008) . Most members of the genus Acinetobacter have been isolated from clinical specimens. However, some species were isolated from environmental sources such as activated sludge, wetlands, forest soil, seawater, dump sites, wastewater, cotton and soil (Nishimura et al., 1988; Di Cello et al., 1997; Carr et al., 2003; Kim et al., 2008; Vaneechoutte et al., 2009; Anandham et al., 2010; Vaz-Moreira et al., 2011; Malhotra et al., 2012) . The isolate HITLi 7 T was isolated from the surface water of the Songhua River near Harbin in north-east China. A pure culture of HITLi 7 T at 2 u C could remove ammonium at the rate of 0.04 mg N l 21 h 21 when the initial NH + 4 N concentration was 5 mg l
21
. The activity of ammonium monooxygenase (AMO) in strain HITLi 7 T was about 8 nmol O 2 min
. The strain had nitrification ability. Based on the taxonomic data in this study, we propose that strain HITLi 7
T represents a novel species with the suggested name, Acinetobacter harbinensis sp. nov.
Surface water samples were collected from the Songhua River near Harbin city, China (130 u 109 N 46 u 409 E), and incubated in an isolation medium at 2 u C for 14 days. The isolation medium consisted of 0. 21 (pH 7.2). The culture was serially diluted with distilled water and ninefold dilutions were plated onto isolation agar medium. The plates were incubated at 2 u C for 3-5 days. HITLi 7 T was the isolate that appeared on the isolation medium with heterotrophic nitrification and was subsequently stored at 280 u C as 10 % (v/v) glycerol suspensions. After the optimum growth temperature for the strain was determined, cultures were routinely maintained on nutrient agar medium at 20 u C.
The 16S rRNA gene was amplified by PCR using a pair of universal primers, 27F (59-AGAGTTTGATCCTGGCTC-AG-39) and 1541R (59-AAGGAGGTGATCCAGC C-39) (Xing et al., 2006) . PCR products were purified using an Agarose Gel DNA Purification kit TaKaRa Biotechnology). Sequencing was performed by TaKaRa Biotechnology (Dalian, China). 16S rRNA gene sequences of strain HITLi 7
T showed the highest similarity (98.4 %) to Acinetobacter lwoffii DSM 2403 T ; similarity values were 93.5 % (Acinetobacter towneri AB1110 T )-98.1 % (Acinetobacter beijerinckii NIPH 838 T ) with other related species of the genus Acinetobacter. The 16S rRNA gene sequences of all known genomic species of the genus Acinetobacter were retrieved from GenBank and aligned with 16S rRNA gene sequences of strain HITLi 7 T using CLUSTAL W (Thompson et al., 1994) . Phylogenetic trees were reconstructed with neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) methods using the program MEGA6.0 (Tamura et al., 2013) , with bootstrap values based on 1000 replications (Felsenstein, 1985) . Phylogenetic analysis based on the neighbour-joining method revealed that HITLi 7
T formed a clade from the cluster containing A. beijerinckii NIPH 838 T (Fig. 1) . However, the maximum-parsimony tree and maximum-likelihood tree showed the novel strain clustered with A. lwoffii DSM 2403
T and Genomic species 6 ATCC 17979 ( Fig. S1 and Fig. S2 , available in the online Supplementary Material).
The sequences of the rpoB gene were amplified by using two sets of primers: zone 1 spanning nucleotide positions 2916-3267 and zone 2 spanning nucleotide positions 3263-3773. Amplification was performed with the methods described previously (La Scola et al., 2006; Nemec et al., 2009) . The gyrB gene sequences of strain HITLi 7 were amplified using the PCR primers PU-1E and APrU (Yamamoto & Harayama, 1996; Yamamoto et al., 1999) . Direct sequencing of the PCR fragments was performed using primers M13 reverse or M13(221). The PCR products of rpoB and gyrB genes were submitted to Sangong Biotech (Shanghai, China) for sequencing. The partially overlapping sequences encompassing the complete rpoB gene were combined into a single one with sequence assembler software (Applied Biosystems). The nucleotide sequences of gyrB and concatenated rpoB genes were analysed using MEGA6.0 software (Tamura et al., 2013) . Sequence similarities were estimated based on the model of Jukes & Cantor (1969) and a dendrogram of estimated phylogenetic relationships was created using the neighbour-joining method.
The rpoB gene sequence of strain HITLi 7
T was 861 bp (region 2915-3775), which did not show significant similarity (81.4-84.1 %) with other type strains of recognized species and genomic species of the genus Acinetobacter. The neighbour-joining tree ( Fig. 2) showed that the strain formed only a 53 % bootstrap cluster with Acinetobacter gerneri. The gyrB gene sequence was 909 bp, which showed 76.9-81.4 % similarity with other type strains of recognized species and genomic species of the genus. Other sequences used for gyrB sequence comparisons were retrieved from GenBank. The neighbour-joining tree is shown in Fig. 3 . Strain HITLi 7
T did not show high bootstrap clusters with species of the genus Acinetobacter.
The cell morphology of strain HITLi 7 T was examined using light microscopy (CX31, Olympus) and transmission electron microscopy (H-9500, Hitachi). Gram-staining was performed as described by Gerhardt et al. (1994) . Growth at various temperatures (2, 6, 8, 10, 15, 20, 25, 30, 35, 37, 41 and 44 u C) was tested in a beef extract-peptone medium solution in a water bath (Bouvet & Grimont, 1986) . Oxidase activity was examined by oxidation of 1 % (w/v) benzidine and tetramethyl-p-phenylenediamine (Deibel & Evans, 1960; Tarrand & Gröschel, 1982) . Utilization of citrate and other carbon sources, aerobic acid production from glucose and gelatin hydrolysis were detected with methods described by Nemec et al. (2009) . Phenotypic analysis was carried out using GNIII (Biolog), and API ZYM and API Coryne systems (bioMérieux) according to the manufacturers' instructions. The cultivation temperature was 30 u C unless indicated otherwise.
Strain HITLi 7
T was a Gram-stain-negative, catalase-positive, oxidase-negative, aerobic, non-motile, pleomorphic coccobacillus (0.7-1.3 mm60.8-1.4 mm). Colonies on nutrient agar were milky-white, circular, opaque and slightly convex; colonies were 0.2-0.6 mm in diameter after 16h and reached 1.2-2.0 mm in diameter after 48 h at 20 u C. Growth occured at temperatures ranging from 2 to 35 u C. Good growth occurred at 8-20 u C in 1 day. No growth occurred at 37 u C or above in 7 days. Physiological and biochemical characteristics, metabolic properties and substrate utilization of strain HITLi 7
T are given in detail in Tables S1, S2 and S3, and in the species description below.
The phenotypic properties of strain HITLi 7
T and other related species of the genus Acinetobacter are shown in Table  1 . Several phenotypic characteristics could be used to separate strain HITLi 7
T from recognized species of the genus. Strain HITLi 7
T could be differentiated from many species listed in Table 1 by its inability to grow at 37 u C. Strain HILi 7
T could be separated from Acinetobater gyllenbergii, A. haemolyticus and A. venetianus by its inability to hydrolyse gelatin. The strain could be distinguished from Acinetobacter baylyi, A. bereziniae, A. calcoaceticus, A. gerneri, A. guillouiae, A. gyllenbergii, A. radioresistens and A. soli by its inability to utilize adipate and benzoate. The strain could be separated from A. junii, A. lwoffii, A. parvus, A. schindleri, A. ursingii, A. bouvetii and A. puyangensis by its assimilation of b-alanine and malonate. The most useful characteristics for differentiating strain HITLi 7
T from other species of the genus Acinetobacter were the inability to grow at 37 u C, hydrolyse gelatin, and assimilate adipate and benzoate, and utilization of b-alanine and malonate. Strain HITLi 7 T showed unusual growth at 2 u C. A. lwoffii DSM 2403 T (NR026209)
A. venetianus ATCC 31012 T (AJ295007)
A. ursingii NIPH 137 T (AJ275038)
A. gyllenbergii NIPH 2150 T (AJ293694)
A. johnsonii ATCC 17909 T (Z93440)
A. schindleri NIPH 1034 T (AJ278311)
A. haemolyticus ATCC 17906 T (Z93437)
A. tandoii CCM 7199 T (HQ180189)
A. puyangensis BQ4-1 T (JN664255)
A. brisouii KACC 11602 T (DQ832256)
A. pittii LMG 1035 T (HQ180184)
A. calcoaceticus DSM 30006 T (AJ633632)
A. nosocomialis LMG 10619 T (HQ180192)
A. gerneri CCM 7197 T (HQ180188)
A. junii DSM 6964 T (X81664)
A. rudis CIP 110305 T (EF204258)
A. bereziniae ATCC 17924 T (Z93443)
A. guillouiae DSM 590 T (X81659)
A. boissieri CECT 8128 T (JQ771141)
A. nectaris SAP 763.2 T (JQ771132)
A. indicus DSM 25388 T (HM047743)
A. towneri CCM 7201 T (HQ180191)
A. baylyi DSM 14961 T (AF509820)
A. soli B1 T (EU290155)
A. baumannii DSM 30007 T (X81660)
A. radioresistens M 17694 T (Z93445)
Moraxella lacunata ATCC 17967 T (AF005160)
A. tjernbergiae CCM 7200 T (HQ180190)
A. parvus NIPH 384 T (AJ293691)
Genomic species 13BJ/14TU ATCC 17905(Z93447)
Genomic species Packard) using Microbial Identification software (Sasser, 2001) . Cells were grown on R2A for 48h at 30 u C (Anandham et al., 2010) . The major fatty acids of HITLi 7 T were 9-octadecenoic acid (C 18 : 1 v9c, 41.92 %) and summed feature 4 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c, 32.97 %). Strain HITLi 7 T contained small amounts of C 10 : 0 (2.98 %), C 12 : 0 (3.37 %), C 12 : 0 3-OH (3.90 %), C 16 : 0 (7.11 %) C 18 : 0 (2.41 %) and C 18 : 1 v7c (4.82 %). The fatty acid profile was distinct from other related species of the genus Acinetobacter (Table 2) .
Genomic DNA was extracted and purified using a Bacterial Genomic DNA Extraction kit (TaKaRa Biotechnology) according to the manufacturer's instructions. The G+C content of the DNA was determined and DNA-DNA 
A. gyllenbergii NIPH 2150 T (EU477148)
A. tjembergiae CCM 7200 T (EU477153)
A. venetianus ATCC 31012 T (EU477136)
A. beijerinckii NIPH 838 T (EU477124)
A. nosocomialis LMG 10619 T (HQ123389)

A. baumannii ATCC 19606 T (EU477108)
A. pittii LMG 1035 T (EU477114)
A. calcoaceticus ATCC 23055 T (EU477149)
A. johnsonii LMG 999 T (EU477113)
A. lwoffii CCM 5581 T (EU477111)
A. bouvetii CCM 7196 T (EU477150)
A. schindleri NIPH 1034 T (EU477128)
A. bereziniae LMG 1003 T (EU477116)
A. guillouiae LMG 988 T (EU477117)
A. gerneri CCM 7179 T (EU477151)
A. rudis G30 T (FN393751)
A. tandoii CCM 7199 T (EU477152)
A. towneri CCM 7201 T (EU477154)
A. junii CCM 2376 T (EU477110)
A. haemolyticus CCM 2358 T (EU477109)
A. brisouii DSM 18516 T (KC510989)
A. radioresistens CCM 3588 T (EU477112)
A. ursingii NIPH 137 T (EU477105)
A. baylyi ADP1 T (EU477155)
A. soli CCUG 59023 T (HQ148175)
A. indicus A648 T (JF772169)
Genomic species 14BJ LUH 1726 (EU477147) hybridization was performed by the China General Microbiological Culture Collection Center (Institute of Microbiology, Chinese Academy of Science, China). The DNA G+C content was determined by using a Lambda35 UV/VIS Spectrophotometer (PerkinElmer) with Escherichia coli K-12 as the reference. The DNA samples were diluted with 0.16 SSC (4.41g l -1 sodium citrate, 8.76 g l -1 sodium chloride, pH 7.0) solution until the OD 260 value reached 0.3-0.4. The OD 260 value at 25 uC was recorded. After that, the temperature was increased from 65 u C to 95 u C at 1 u C min
21
. The temperature was controlled by a PTP-1 Peltier system. When the value of OD 260 appeared to increase, the temperature and OD 260 data were recorded and plotted. According to the denaturation curve, the T m value was calculated. G+C (mol%)5G+C E. coli (mol%)+2.086(T m 2T m E. coli ).
For identifying strain HITLi 7
T from Genomic species 6 ATCC 17979, the DNA-DNA hybridization was analysed using a Lambda35 UV/VIS Spectrophotometer (PerkinElmer). According to the DNA G+C content, the optimal renaturation temperature (TOR) was calculated. TOR50.516G+C (mol%)+47. The DNA samples were sheared to 2-5610 5 Da fragments with ultrasound (40W) for 24 min with stopping 3 s per 6 s. The DNA samples were diluted with 0.16 SSC solution until the OD 260 value reached 1.8-2.0. The OD 260 of each sample was the same for hybridization. DNA (400 ml) of each bacterium was prepared separately in Eppendorf tubes. DNA (200 ml) of each bacterium was mixed in one EP tube for hybridization. The prepared DNA samples were denatured at 100 u C for 15 min. After that, the temperature decreased to TOR. The total reaction was finished in 30 min. The results were recorded and analysed with UV Winlab software (PerkinElmer). The hybridization value was calculated according to the following equation:
Where (H) is the hybridization value; V is the renaturation value; a is strain HITLi 7 T ; b is the strain Genomic species 6 ATCC 17979 and m is the mixed sample. Genomic species 16BJ ATCC 17988 (AB008720)
A. venetianus LMG 19082 T (JX523707)
A. junii LMG 998 T (AB008693)
A. baumannii JCM 6841 T (JQ411221)
A. nosocomialis LMG 10619 T (JX523705)
A. calcoaceticus DSM 30006 T (AB008685)
A. pittii LMG 1035 T (JX523704)
A. haemolyticus ATCC 17906 T (AB008691)
A. brisouii DSM 18516 T (JX523709)
A. baylyi DSM 14961 T (EU622817)
A. soli KCTC 22184 T (EU622818)
A. rudis G30 T (FN597721)
A. johnsonii ATCC 17909 T (AB008692)
A. gerneri DSM 14967 T (JX523708)
A. bereziniae ATCC 17924 T (AB008689)
A. guillouiae DSM 590 T (AB008690)
A. lwoffii DSM 2403 T (AB008694)
A. schindleri LUH 5832 T (EF030543)
A. radioresistens ATCC 43998 T (AB008732)
E. coli ATCC 25922 (AB083953)
A. harbinensis HITLi7 T (KF803235) The results showed that the DNA G+C content of strain HITLi 7 T was 45.5 mol%. The DNA-DNA hybridization value of HITLi 7 T with Genomic species 6 ATCC 17979 was 25.5 %, indicating that strain HITLi 7 T represented a species distinct to Genomic species 6.
Unfortunately, only one isolate was included in this study, resulting in lack of information about phenotypic variability within this species. However, the genotypic and phenotypic characteristics clearly distinguished strain HITLi 7
T from other species within the genus Acinetobacter. Based on the results presented, a novel species, Acinetobacter harbinensis sp. nov. with the type strain HITLi 7 T , is proposed.
Description of Acinetobacter harbinensis sp. nov.
Acinetobacter harbinensis (har.bin.en9sis. N.L. masc. adj. harbinensis pertaining to Harbin, north of China, from where the type strain was isolated).
Cells are Gram-stain-negative, strictly aerobic, catalasepositive, oxidase-negative, non-motile coccobacilli, capable of growth in mineral media with acetate as the sole carbon source and ammonia as the sole source of nitrogen. Colonies on nutrient agar are milky white, circular, opaque and slightly convex; colonies are 0.2-0.6 mm in diameter after 16 h and reach 1.2-2.0 mm in diameter after 48 h at 20 u C. Growth occurs at temperatures ranging from 2 to 35 u C. Good growth occurs at 8-20 u C in 1 day. No growth occurs at 37 u C or above in 7 days, with unusual growth at 2 u C. Cells grow at a pH range from pH 6 to 8.5 (optimum pH 7.2). Growth is inhibited by .4 % NaCl (w/v). Acid is not produced from D-glucose; gelatin is not hydrolysed. bAlanine, azelate, ethanol, L-glutamate, DL-lactate and malonate can be utilized as the sole source of carbon with growth visible within 6 days (generally 2 days) of incubation. No growth on adipate, 4-aminobutyrate, L-arabinose, L-arginine, L-aspartate, benzoate, citrate (Simmons'), Dgluconate, D-glucose, glutarate, L-histidine, 4-hydroxybenzoate, D-malate, putrescine, D-ribose or L-tartrate occurs within 10 days. The major fatty acids are 9-octadecenoic Nemec et al. (2009 Nemec et al. ( , 2010 Nemec et al. ( , 2011 and Li et al. (2013) . Growth at 44 uC . All tests were carried out using similar methods. Data for reference taxa are given by Anandham et al. (2010) . Fatty acids occurred in amounts larger than 1 %. 
